Introdution
Since the 19th century, with industrial and urban development and the consequent increase in emissions from industrial activities and vehicular emissions have been observed air pollution effects on living organisms. Thus, since the beginning of the twentieth century, have been carried out several studies that include studies of the effect of pollution on plants (Chies,1983) . Some features observed in these surveys are genotoxic effects, observation of falling leaves, analysis of pigments associated with photosynthetic apparatus, deposition and accumulation of chemicals in the leaves, structural and ultrastructural and effects on reproductive organs. The need for the scientific community to understand what are the environmental agents that cause genetic damage in humans has also been since the beginning of last century and, with this concern, began to enhance the studies on the processes that cause mutations in cells. To meet these challenges, then began to be developed several bioassays Toxicogenetics, from the simplest to the most sophisticated (Ribeiro et al.,2003) Each year, the amount of radioactive waste from research institutions, hospitals and nuclear power plants in Brazil and around the world is growing, and so the need to store this waste grows too. Waste storage induces questions for society concerning the amount of radiation exposure to man and the environment in the neighborhoods of waste deposit sites. In Brazil, the organ responsible for inspecting the deposits of nuclear waste is the National Commission for Nuclear Energy (Comissão Nacional de Energia Nuclear-CNEN). The stored nuclear waste can be of low or medium activity; the material is previously compacted and maintained in steel drums. They can be stored in initial, intermediary or permanent deposits. The permanent deposits are protected by thick concrete walls and may house the materials for short or midterm intervals of time. There is, in Brazil, only one permanent deposit for waste of small to medium activity where part of the material resulting from the cesium-137 accident in Goiânia (1987) is stored. The construction of other prominent deposits is under consideration. However, selection for the location of these deposits depends on a technical analysis that includes details of different levels of data and information. There is also a need to comply with the laws n r 4.118/62 and 10.308/01 respectively and the regulations NE-6.05 -Management of Radioactive Waste in Radioactive Installations (Gerência de Rejeitos Radioativos em Instalações Radiativas), NE-6.06 -Selection and Choice of Locations for Deposits of Radioactive Waste (Seleção e Escolha de 529 fragmentation was the loss of chromosomes in metaphase and his image appeared blurred in the preparations of the cells in meiosis. However, if the agent is applied at the beginning of Prophase chromosome and continues for a period of recovery, acentric fragments of chromosomes become micronuclei at the tetrad stage of meiosis, easily identified on light microscopy (Carvalho, 2005) . The use of the Trad-MCN test for monitoring environmental genotoxic agents was proposed after studies involving agents pro-mutagens (benzo-α-pyrene) in polluted cities (Ma, 1981; 1990) . In 1983, TH Ma established the protocol for the bioassay Trad-MCN [17] . The Trad-MCN with the clone 4430 was also performed to study the fitogenotoxicidade substance 2,4 -and 2,6-dinitrotoluene, intermediate in the production of toluene, explosives, propellants, among others. The tests showed positive genotoxicity of these two substances, but a greater genotoxicity of 2,4-DNT, compared to 2,6-DNT (Gong et al., 2003) . At the University of Metz-Bridoux, France, studies Tradescantia exposed to 4430 137 Cs indicated genotoxicity of low doses of gamma and beta radiation emitted by this radionuclide (Minouflet et al., 2005) . This study inspired this work in an attempt to verify the mutational effects on the response of Tradescantia clone 4430 (tentative) and Tradescantia pallida exposure to a 137 Cs radiation source.
Materials and methods

Biotesting I
The purpose of this study was to work with Tradescantia clone 4430, but this had some limitations when applied to tests that required a longer period of exposure to the source. The high temperature, humidity and variations in light intensity, here in Rio de Janeiro (Brazil) will affect the system, which favors the emergence of parasites and insects caused inhibition of flowering. These factors limit its use to a short period of time in a biomonitoring in regions of hot climates and is highly favored regions where they observed a mild climate. Although studies to establish positive results for its application in the case of ionizing radiation (Ichikawa, 1991; Villalobos-Pietrini et al.,1999; Suyama et al., 2002) , there was no success in implementing this kind for long periods , as was the aim of this work. Then a new species of the same family, Comelinacea, that better fit the environmental conditions in Brazil was introduced. Tradescantia pallida (Rose) Hunt. variety purpurea Boom is a small ornamental plant from the family Comelinacea the characteristics of which make it useful for experiments involving genetic damage to cells especially those originating from exposure in a genotoxic environment. To develop and experiment biosensors, there is a need to ensure that it meets the environmental conditions where it will be used. Hence, the choice of T. pallida resulted from its good adaptation to the adverse climatic conditions in the various regions around the country. This plant can be found in many streets and gardens of the cities all over the country. It is a tetraploid species that has notable resistance to both parasites and insects. It blooms all year round and needs little care and attention to grow. T. pallida allows us to obtain response curves of biological damage versus dosage, based on the micronuclei methodological system developed by T.H. Ma for Tradescantia clone 4430 and Vicia faba, in 1992. This methodology has been widely used by various groups of researchers to evaluate the damaging effects of genotoxic agents and to obtain a prognosis for human health.
In this work, we evaluated the responses obtained as Tradescantia pallida, when exposed to a radiation source, 137 Cs, low activity, in order to further long-term applications. The trial established the standard for short environmental conditions of Brazil, and thereby justifies the use of plants as biosensor for environmental testing of mutagenesis at low doses of gamma radiation.
Biotesting II
Tradescantia pallida (Rose) Hunt. variety purpurea Boom is a small ornamental plant from the family Comelinacea the characteristics of which make it useful for experiments involving genetic damage to cells especially those originating from exposure in a genotoxic environment. To develop and experiment biosensors, there is a need to ensure that it meets the environmental conditions where it will be used. Hence, the choice of T. pallida resulted from its good adaptation to the adverse climatic conditions in the various regions around the country. This plant can be found in many streets and gardens of the cities all over the country. It is a tetraploid species that has notable resistance to both parasites and insects. It blooms all year round and needs little care and attention to grow. T. pallida allows us to obtain response curves of biological damage versus dosage, based on the micronuclei methodological system developed by T.H. Ma for Tradescantia clone 4430 and Vicia faba 1994) . This methodology has been widely used by various groups of researchers to evaluate the damaging effects of genotoxic agents and to obtain a prognosis for human health.
Experimental procedure
Experimental procedure I
We analyzed four groups containing vessels of Tradescantia pallida. The first group, control, and three groups, which varied the time of exposure and hence the dose absorbed by the system, including: 24 h, 36h and 48 h, exposed to the same place and the same conditions, the background rate, 0.01 mGy. Each group, 30 samples were analyzed. The radiometry was measured at each venue in three different distance of 50 cm, 100cm and 200cm from the source, using a MRA GP500 monitor, model 7237/03.44. Once the locations had been selected, vases containing T. pallida were placed, in such a way that twenty samples were exposed in each group, over an interval of 24 h, 36h and 48 h. After being exposed, the samples were placed into water, for at least six to eight hours. This is enough time for the meiosis process to continue and for the mother cells of the pollen grains to reach their tetrad phase. When the tetrad phase is reached, it is possible to see the micronucleus. In the final stage, the tetrads are fixed, in a solution of acetic acid and alcohol (1:3, v/v), in agreement with the protocol published by T.H. Ma in 1979 and cited by Saldiva et al., 2002. To prepare the slides, once the inflorescences are chosen, they are mashed and treated with a drop of carmine (contrasting agent), to observe the different stages of the tetrads. The slide is squeezed slightly to visualize the tetrads under the microscope, on the same plane. The preparation is heated over a Bunsen burner at 80°C; the residuals are removed and the slides sealed with enamel. Three hundred tetrads per slide were counted, and by way of a table the number of micronuclei/slide was determined. In each selected group, 30 samples were analyzed, totaling 9000 cells per group, that were labeled as pertaining to the control www.intechopen.com 
Statistical analysis
To analyze the data the SPSS 9.0 for Windows program for statistic treatment was used (SPSS, 1999) . The parameter variance was determined, in order to compare the counts in relation to the three groups from each region, to a level of significance of 0.05, the test tStudent was also used when comparing the samples ( two in every two groups), in compliance with the protocol from T.H. Ma (1983) .
Experimental procedure II
In this research, we have chosen four regions of merit around Brazil, because they contain nuclear waste deposits and because of their peculiar characteristics: 3.2. The Radioactive Waste Deposit at Abadia de Goiás (ABADIA): this is the only permanent waste deposit in Brazil, for small and medium activity. Radiometric readings were carried out at the surroundings of each of these deposits using a MRA GP500 monitor, model 7237/03.44. At each waste deposit, three locations were selected cordance with the levels of dose rate: (1) CW (Control Waste deposit site) location where the dose rate was close to the dose rate measured at the garden where T. pallida was cultivated referred to as CG (Control Garden), (2) NE (nearby the entrance door of the waste deposit) and DE (along the waste deposit, but 1m distant of its entrance door). Once the locations had been selected, vases containing T.pallida were placed, in such a way that 10 samples were exposed in each location, over an internal of 24h. After being exposed, the samples were placed into water, for at least 6-8hThis is time enough for the meiosis process to continue and for the mother cells of the pollen grains to reach their tetrad phase. When the tetrad phase is reached, it is possible to see the micronucleus. In the final stage, the tetrads are fixed, in a solution of acetic acid and alcohol (1:3, v/v), in agreement with the protocol published by T.H. . To prepare the slides for microscope observation, chosen inflorescences are mashed and treated with a drop of carmine (contrasting agent), to observe the different stages of the tetrads. Then, the preparation is heated over a Bunsen burner at 80°C; the residuals are removed and the slides sealed with enamel. Three hundred tetrads per slide were counted, and by way of a table the number of micronuclei/slide was determined. In each radioactive waste deposit of each selected group, 100 samples were analyzed, totaling 30000 cells that were labeled as pertaining to the control negative group (Co), groups CW, NE and DE, respectively.
Statistical analysis
Results
Results and commentaries of experimental procedure I
As previously mentioned Tradescantia clone 4430, had some limitations when applied to tests that require a longer period of exposure to the environment. In hot climate cities such as Rio de Janeiro, was not successful in implementing this kind, and some plants died or not getting the bloom necessary. With Tradescantia pallida, were analyzed 30 samples of each group and analyzed 9.000 cells per day for each of the groups, totaling 98.000 cells analyzed at the end of the experiment. Every count was compared with a control group (Co) of plants from the location of cultivation where the dosage rate measured was 0.26 µGy/h. Table 1 presents a sample of the dosage rates resulting from each groups. The vessels with the inflorescences of T. pallida were placed at the site of exposure at a fixed distance of 50, 100 and 200 cm, respectively, for groups A, B and C ( Equations (1) and (2) show the relation between the dose and time. The dose is directly proportional to the time of exposure, so, for the control group, it is expected that there will be an increase in micronucleus frequency of cells of pollen grains of T. pallida. When comparing the groups A, B and C, it is expected that there is an increase in frequency of micronuclei, proportional to the increase of exposure time.
where: dX = the exposure rate, dD = the dose rate, Γ = a constant related to the specific radiation (tabulated values) of 137 Cs d= distance from the source to the biosensor. Figure 2 represents the number of micronuclei per hundred cells analyzed, the results of the exposure of the biosensor that relates the dosage rates to the mutational effects observed in each group. The graphic in question showed a slight growth even that load dose rates.
Temps Groups
Micronuclei per 100 cell 24 h 36h 48h Co Table 2 . Represents data obtained from exposure of the biosensor, per group analyzed in relation to distance and time of exposure.
Note: Co is the control group from the cultivated location Fig. 2 . MCN/100 cell for groups Co, A, B and C By statistical analysis it was observed that in the control group, Co, the wrapping other groups had a significant increase when exposed to a source of 137 Cs. When comparing the groups A and B and A and C, we also observed a significant difference between them, both for the exposed 24, 36 and 48 h. However, when comparing groups B and C, especially for times of 36 and 48 h, there were no significant differences between them. This suggests that there may have been an adaptation of the biosensor stress he underwent, or that this triggered a device to respond to stress. From the results, after comparison, we observed an increased frequency of micronuclei with a significant difference (p<0.05). Was also a linear relationship between absorbed dose and the response of Tradescantia pallida, although this has been a small increase in mutational frequency. These results can be compared with those obtained in the literature. Villalobos-Pietrini et al. (1999) found a significant result, compared with the control containing the Tradescantia clone 4430, which exposed of a 800mGy with a source of Co-60 and found a response 17 MCN / 100. Suyama et al. (2002) reported research results that are consistent with the curve of the present study, positive response of the TRAD_MCN, for T.pallida when compared with the study had been validated previously for Tradescantia clone 4430 by Ma.
Results and commentaries of experimental procedure II
A total of 12000 cells were analyzed for each waste deposit. Every count was compared with the control group (CG) from the location of cultivation where the dose rate measured was 0.26µGy/h. Table 3 show the dose rates at each location for groups in each waste deposit. Recent studies, using the species Tradescantia pallida, compare its sensitivity to the effects of exposure to radiation with those from genotoxic agents (Celebruska_Wasilewska, 1992; Ichikawa, 1991; Gomes et al.,2001 . The mutagenesis scale shown in figure 2 is coherent with that obtained by Suyama et al Suyama et al.(2002) when the studying a methodology of biomonitoring tests with Tradescantia, when exposed to x-rays. Villalobos-Pietrini et al.(1999) used this method with the biosensor when comparing the Tradescantia clone 4430, having registered and increase in the mutational frequency from 7 MCN/100 to 17MCN/100, when the plants were submitted to a dose of 0.8 Gy from a source of 60 Co. Recent studies have shown that the sensitivity of Tradescantia to the effects of radiation serve as a way of connecting gamma radiation dosage rates to which it was submitted to the mutational frequency from low dose rates , using the micronuclei a methodology (Santos leal et al., 2005; 2008) www.intechopen.com
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Conclusion
In the study of radiobiology, the system based on cells of Tradescantia pallida (Trad-MCN), is being considered. The sensitivity of the Tradescantia micronucleus has been used widely and has demonstrated the relation between radiation dose and frequency mutational obsevarded at low doses, looking through these studies contribute to the vexed question of the effects of low doses and their consequences for human health (Ma et al.,1994; Gomes et al., 2002; Santos et al.,2005; Santos et al.,2008) . This system carries the advantage of observing meaningful data in a short period of time, being able to meditate effects on human health and to prevent possible accidents, when adopted as periodical monitoring. The biosensor T. pallida exhibits a noticeable quantity of cell alteration in the short time following radiation exposure. Hence, the effects caused on the environment might be anticipated, and by extension on the human being, as a result of its occupation exposition level. The use of method is recommended, therefore into the environment acclimatization, and may be used, in addition, in the prevention of radiological accidents.
